1. Introduction
===============

Insomnia as one of the most common sleep disorders has been defined as a complaint of trouble initiating or maintaining sleep which is associated with day-time consequences and is not attributable to environmental circumstances or inadequate opportunity to sleep.^\[[@R1]\]^ It seriously affects patients' social and professional life.^\[[@R2]\]^ Increasing age, medical and psychiatric disorders, female gender, and use of medications are risk factors for insomnia.^\[[@R3]\]^ The disorder is identified as chronic insomnia when it has persisted for at least 3 months at a frequency of at least 3 times per week.^\[[@R4]\]^ The prevalence of chronic insomnia is 11.7% to 37% in European countries, and it is 9.2% to 11.9% in Asian countries.^\[[@R5]\]^ In older age groups, the prevalence is significantly higher.

The preferred treatments for chronic insomnia include behavioral, psychological, and pharmacological options, however the duration of efficacy of each is short, and the risk of rebound or other side-effects are high.^\[[@R6]\]^ The effectiveness of nonpharmacological treatments, such as cognitive behavioral therapy (CBT) has been shown in randomized clinical trials. However the treatment requires well-trained therapists, and it is not accessible or cheap for most patients. Thus, CBTs are not so widely used.^\[[@R7]\]^

An alternative therapeutic method for treating insomnia is acupuncture, which is used by as many as 25% people with insomnia.^\[[@R8]\]^ The Evidence-Based Guideline of Chinese Medicine for Insomnia recommends 3 main points: HT7 (Shenmen), GV20 (Baihui), and SP6 (Sanyinjiao).^\[[@R9]\]^ The exact actions of these points are not fully understood, however, when used together and with other points they have an obvious effect on biological responses in the short term (up to 1--3 months).^\[[@R10]\]^ To date, however, no study has reported the long term improvements (up to 1 year) in effectiveness with acupuncture. Therefore, our goal is to determine whether the acupuncture is a viable therapeutic option. The cost of the treatment is also considered.

2. Case description
===================

A 40-year-old accountant without remarkable cognitive and psychosocial history was admitted to our department for difficulty in initiating sleep, fragmented sleep, and day-time anxiety about being unable to fall asleep at night 2 years ago and getting worse since 1 month ago. He said he opened his eyes almost every night and also could not have a rest at daytime, resulting in morning headaches and day-time fatigue almost each day. This terrible syndrome began without any reason. The patient underwent clinical history taking. Laboratory determinations of his blood samples, computed tomography, and magnetic resonance imaging scans of brain showed no obvious abnormality. He felt very depressed and then tried to come to our department for help. We suggested acupuncture treatment as he refused any kind of medication. We informed the patient that he could not receive any oral medication for insomnia for 1 year after the intervention unless he received specific permission, and the patient agreed to these terms.

3. Examination
==============

We conducted video-assisted overnight polysomnography (Neuron Spectrum; Sleep Systems, Ivanovo, Russia) using electromyography electroencephalogram, and electrooculography. According to American Academy of Sleep Medicine rules, we were able to determine the total sleep time, which is the time from falling asleep to awakening in the morning minus the periods of time awake during the night; sleep efficiency index, which is the ratio of total sleep time to time in bed; sleep latency; and relative durations of the various stages of sleep. All values were expressed as a percentage of the sleep period time, which is from falling asleep to the last epoch of sleep. Electrocardiograms were performed from the time the patient went to bed until the patient got out of bed. In this study, parameters such as percent of sleep efficiency, sleep latency in minutes, wake after sleep onset in minutes, percent of time spent in the rapid eye movement stage, and percent of time spent in Stages 1, 2, and 3 of sleep were taken. We also recorded the apnea hypopnea index.^\[[@R11]\]^

4. Intervention
===============

This study was approved by the Research Ethics Review Board of Panyu Central Hospital. The study procedures were explained to the patient. Informed consent was obtained from the patient.

The acupoints selected on the basis of our clinical experience, a literature review, and the principles of Traditional Chinese Medicine **(**TCM). Disposable sterilized acupuncture (0.25 mm 25 mm; Suzhou Huanqiu Acupuncture Medical Appliance Co., Suzhou, China) was adopted on Sishengcong (EX-HN1), Baihui (DU-20), Hegu (LI-4), Shenmen (HT-7), Neiguan (PC-6), Taichong (LR-3), Zusanli (ST-36), and Sanyinjiao (SP-6), which were needled 10 to 15 mm bilaterally with mild stimulation for 1 hour. Periosteal "pecking" and manual stimulation were done every 20 minutes. Acupuncture treatment sessions were performed once a day for 3 months by a licensed acupuncturist. During the intervention, the patient did not receive any further treatment from any other clinics or hospitals.

5. Outcome
==========

The intervention (therapy and follow-up) was conducted from October 2015 to October 2016 in Panyu Central Hospital. Outcome measures were assessed the day before intervention and 3 months, and 1 year after acupuncture therapy. All outcome measures substantially improved. Moreover, during the observation period, the patient\'s sleep quality did not worsen (Table [1](#T1){ref-type="table"}).
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The first 2 weeks, he presented with no improvement, he still opened his eyes all days, fatigue and morning headache still troubled him. A month later, he reported feeling better as he could fall asleep after spending 2 hours in the bed before being able to sleep, but would be awake more than 5 times during the night. He was very excited about his improvement and started to get confidence in his sleep condition. The second month, he reported more improvements. He could fall asleep after half an hour, stay sleeping for 5 hours with some dreams without waking up. He reported total recovery from the insomnia after the last month\'s treatment, and no further tiredness with good quality sleep since his last visit.

6. Discussion
=============

Many studies on acupuncture are as an adjuvant therapy within Western treatment^\[[@R12]\]^ and the short-term effect (up to 1--3 months) has been reported.^\[[@R10]\]^ As far as we are concern, this is the first case report describing the long-term follow-up (up to years) of a patient with chronic insomnia whose symptoms were managed with acupuncture as a primary and independent treatment.

Our goals were to determine whether the insomnia improved after 3 months of acupuncture treatment alone and whether any improvements were maintained in 1 year after the intervention. Our clinical results indicated that the sleep quality improve over the 1-year period (before intervention to 1 year after intervention) and do not worsen during the observation period. Acupuncture was thought to return the sleep--wake cycle to normal as well.

In our case, we found the patient has no past medical history, which was associated with insomnia, his previous individual history was recorded, including regular diet with low fat/salt/sugar, no smoking/drinking history, and no mood disorders to the onset. But he undergone stressful overwork pressure, and he had no fixed working hours, which meant he worked during the daytime and at night. Many studies have reported that the working process has a particular nature, because the activities involved can trigger occupational health risks.^\[[@R13]\]^ One example is the alternating work shifts, with workers performing tasks at different periods, during the day and night, making it impossible for their sleep--wake cycle to adapt to the working hours.

The sleep disorders in insomnia are accompanied with fatigue, depression, anxiety. HT7 (Shenmen), GV20 (Baihui), and SP6 (Sanyinjiao) are recommended as main points, which often used together and with other points based on syndrome differentiation. EX-HN1, DU-24, LI-4, DU-20, and HT-7 acupoints are most commonly used for variable emotions (e.g., anger, anxiety, sadness, and depression). In addition, the Sp-6 and PC-6 acupoints play an important role in inducing sedation and tranquility.^\[[@R14]\]^ Our results for the treatment indicated that subjective symptoms, such as unrefreshing sleep, headaches, and mood worsening in the morning, reduced motivation and daytime performance, tiredness, and sleep disturbances, were improved after acupuncture treatment and did not worsen during the observed period.

We believe that the long-term effects of the treatment have the potential to reduce the rising medical costs of stroke rehabilitation. Many patients are difficult to pay CBT and pharmacological charge within health insurance; meanwhile a lot of patients are without health insurance in China. The combined treatment over a 1-year costs about \$7542 (≈¥50,000), while the cost of acupuncture treatment for 3 months is \$1357 (≈¥9,000) in our hospital. Therefore, the acupuncture treatment is less expensive than CBT and pharmacological treatments.

This case report has a few limitations. First, we are unable to prove the efficacy of the treatment alone only by a single case. Multicenter studies and a long follow-up with large samples are needed to confirm our observations. Second, there is no control group as the case report was prospective. Future studies should require a more rigorous design, such as a randomized controlled trial. Third, the lack of patient-reported outcomes during the follow-up period and the lack of more frequent follow-up assessments may mean that other possible relevant factors were overlooked.

Considering the promising outcomes seen in this case report, we believe that acupuncture treatment offers promise for effectively improving sleep quality and accompanied symptoms in patients with chronic insomnia. In conclusion, acupuncture is a relevant approach in the management of sleep--wake cycle in insomnia.

Abbreviations: CBT = cognitive behavioral therapy, TCM = Traditional Chinese Medicine.
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